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Specification 
Teaching device for automatic cutting machine 



Field of the In ven tion 

The present invention relates to an automatic cutting machine for cutting a sheet 
material such as cloth or a knitted fabric into desired patterns, and in particular, relates 
to teaching process for a sheet placed in a cutting area of a cutting table thereof. 

Background of the Invention 

A sheet such as cloth or a knitted fabric is spread on a spreading table provided on 
the upstream side of a cutting machine and then is carried in and onto a cutting table of 
a cutting machine, or is placed directly on the cutting table. The sheet placed on the 
cutting table is to be cut according to a predetermined cutting pattern by means of a 
cutter or the like. The sheet, however, is placed off a regular position in many cases. 

Accordingly, it has been known to designate a base in marking data, and for 
example, to determine a base of a sheet plated on a cutting table by designating the 
position with a laser marker provided on a cutting head of the cutting machine, and to 
make correction so that the base of the marking data is aligned with the base position of 
the sheet. Moreover, it has been known to designate at least one more point other than 
the base point of the sheet in an edge part of the sheet, the part being away from the 
base point of the sheet, to compute the slope or tilt of the sheet in relation to the cutting 
table and to correct the marking data according to the calculated slope of the sheet. In 
this way, if the sheet placed on the cutting table is off a regular position, the sheet can be 
cut into the desired pattern, and cutting can be done to match the intrinsic directions of 
the sheet caused by the directions of the threads, etc. Such a process is generally 
called teaching. 

Depending on the place of a sheet, however, the cutting pattern stored in marking 
data may come out of the cutting area, the available area of a cutting table for cutting. If 
cutting is done under such a condition, the sheet cannot be cut into the desired pattern 
and the sheet will be wasted. Accordingly, it is essential to place the sheet on the cutting 
table so that the cutting pattern is contained in the cutting area. It, however, is difficult 
sometimes to judge whether the cutting pattern is contained in the cutting area by 
merely observing the sheet placed on the cutting table. 

Whether the cutting pattern is contained in the cutting area is checked, up to the 
present, by illuminating before cutting the circumference of a rectangular marking area 



containing the cutting pattern with a laser marker provided on the cutting head, or by 
moving the cutting head while a cutter thereof being raised into an inoperative position 
and with the laser marking thereof illuminating according to the cutting route stored in 
the marking data. 

The above-mentioned checking works, however, take time, and moreover, the 
operator cannot check which cutting pattern is out of the cutting area and to what extent 
it is out. Furthermore, when it is found that the cutting pattern is not contained in the 
cutting area, the operator must place the sheet on the cutting table again or give an 
appropriate instruction to the cutting machine to move the sheet to a better position. 

Summary of the Invention 
Objects of the Invention 

An object of the present invention is to provide a teaching device for an automatic 
cutting machine, where it is easily judged whether a cutting pattern is contained in the 
cutting area of the cutting machine. Another object of the invention is to provide an 
automatic cutting machine teaching device wherein assistance is given to enable 
successive cutting work even when a cutting pattern is out of the cutting area. 

Constructions of the Invention 

In the present invention, a teaching device for an automatic cutting machine having 
a cutting table and a cutting area on the table for placing a sheet within the area, the 
teaching device, upon the designation of at least two teaching points on the sheet, 
computing a position and a slope of the sheet to the cutting area, correcting marking 
data in accordance with the position and the slope of the sheet, and cutting the sheet 
with corrected marking data, the teaching device is characterized 

by a monitor displaying cutting information, and 
by image processing means for making an image of the cutting area displayed on 
the monitor and for composing a cutting pattern according to the corrected marking data 
with the image of the cutting area on a corresponding position. 

Preferably, after designation of the teaching points and the correction of the marking 
data, whether the cutting pattern is contained within the cutting area is judged by 
judgement means and, when the cutting pattern is not entirely contained within the 
cutting area, an error is judged and a portion out of the cutting area of the cutting pattern 
is made recognizable displayed on the monitor. 

Preferably, the cutting table can move the sheet in a longitudinal direction of the 



cutting area with driving a conveyor, and subsidiary means for computing a length of 
the cutting pattern extending out of an edge of the cutting area, upon judgment by the 
judgment means of the error, and for driving the conveyor for at least the length, when 
the sheet can be replaced within the cutting area by the movement of the sheet, is 
provided. 

Preferably, subsidiary means for evaluating whether movement of the marking data 
in position makes the cutting pattern within the cutting area, when the error is judged by 
the judgement means, and for correcting the marking data so as to confine the cutting 
pattern within the cutting area, when the movement is evaluated possible, is provied. 

Further, in the invention, a teaching device for an automatic cutting machine having 
a cutting table and a cutting area on the table for placing a sheet within the area, the 
teaching device, upon the designation of at least two teaching points on the sheet, 
computing a position and a slope of the sheet to the cutting area, correcting marking 
data in accordance with the position and the slope of the cutting sheet, and cutting the 
sheet with corrected marking data, the teaching device is characterized 

by judgement means for judging whether the cutting pattern is contained within the 
cutting area, after designation of the teaching points and the correction of the marking 
data, and 

by subsidiary means for evaluating whether movement of the marking data in 
position makes the cutting pattern within the cutting area, when the error is judged by 
the judgement means, and for correcting the marking data so as to confine the cutting 
pattern within the cutting area, when the movement is evaluated possible. 

Advantages in the Invention 

As described above, according to the present invention, the image processing 
means makes an image of the cutting area displayed on the monitor, and also makes the 
cutting pattern of the corrected marking data displayed on the monitor in a position 
corresponding to and composed with the image of the cutting area. 

In this way, one can easily check, on the monitor, the position of the cutting pattern 
in relation to the cutting area. 

According to the present invention, the judgment means judges the state as an error 
when the cutting pattern is not entirely contained in the cutting area and displays on the 
monitor the portion of the cutting pattern, out of the cutting area for easy recognition. 

With this arrangement, one can easily check, on the monitor, which cutting pattern 
is out of the cutting area to what extent. 

According to the present invention, the cutting table can be driven with a conveyor 
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in the longitudinal direction of the cutting area, and when the judgment means judges 
that the cutting pattern is out of the cutting area in the longitudinal direction thereof, the 
subsidiary means will compute the length of the cutting pattern out of the cutting area. 
Then, if it is possible to bring the cutting pattern into the cutting area by shifting the 
sheet, the subsidiary means will drive the conveyor by at least the length that the cutting 
pattern is out of an edge of the cutting area to bring the cutting pattern entirely into the 
cutting area. 

With this arrangement, the processing for avoiding an error can be done 
automatically, enabling cutting process successively after the judgment of the error. 

According to the present invention, when the judgment means judges that the 
cutting pattern is out of the cutting area, the subsidiary means will operate to check 
whether the cutting pattern can be brought into the cutting area without coming out of 
the sheet by shifting the marking data, and if the cutting pattern can be brought into the 
cutting area, the subsidiary means will correct the marking data. 

With this arrangement, the processing for avoiding an error can be done 
automatically, enabling cutting process successively after the judgment of the error. 

According to the present invention, after the designation of the teaching points and 
correction of the marking data, the judgment means judges whether the cutting pattern 
is entirely contained in the cutting area. When the judgment means judges that the 
cutting pattern is out of the cutting area, the subsidiary means will operate to check 
whether the cutting pattern can be brought into the cutting area without coming out of 
the sheet by shifting the marking data, and if the cutting pattern can be brought into the 
cutting area, the subsidiary means will correct the marking data. 

With this arrangement, as the cutting machine makes judgment whether the cutting 
pattern is entirely contained in the cutting area, and execute the processing for avoiding 
the error in case the cutting pattern is out of the cutting area, the teaching process can be 
done easily. 

Brief Description of the Drawings 

Fig. 1 is a schematic diagram illustrating the outline of the cutting machine of the 
present invention. 

Fig. 2 is a diagram schematically illustrating the system configuration of the 
cutting machine. 

Fig. 3 is a flow chart illustrating the flow of the teaching process in the first 
embodiment of the present invention. 

Fig. 4 is a diagram illustrating a display of the sheet placed state display in the first 
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embodiment. 

Fig. 5 is a flow chart illustrating the flow of the teaching process in the second 
embodiment of the present invention. 

Fig. 6 is a diagram illustrating a display in the monitor how the sheet is placed in 
the second embodiment. 

Embodiments 

[Example 1] 

In the following, one embodiment of the present invention will be described with 
reference to the drawings. Fig. 1 is a schematic diagram illustrating a cutting machine 6, 
provided with a spreading table 2 on the carry-in side for a sheet 1, and with a pick-up 
table 3 on the carry-out side for the sheet 1. Fig. 1(a) is a plan view, and Fig. 1(b) is a 
side view. The cutting machine 6 is provided with a cutting carriage 8 that can move 
over a cutting table in the longitudinal direction thereof. A cutting head 12 having a 
cutter 10 for cutting the sheet 1 is so provided on the cutting carriage that the cutting 
head 12 can move on the cutting carriage 8. The cutting table 7 is formed of an air- 
permeable conveyor belt 14 and can hold, by vacuum suction, a sheet 1 that is placed on 
the cutting table 7. The surface of the sheet 1 is covered by an impermeable cover 
sheet, not illustrated, such as polyethylene, drawn out of a sheet roll. While the sheet 1 
is held on the cutting table 7 by vacuum suction, it is cut by the cutter 10 provided on 
the cutting head 12. The impermeable cover sheet is cut together with the sheet 1 by the 
cutter 10 of the cutting head 12. 58 denotes a cutting area. 

In this embodiment, the cutter 10 provided on the cutting head 12 is a round 
circular cutter, having an axis of rotation parallel to the surface of the cutting table 7. 
Its circumferential blade is made to penetrate and cut the sheet 1. The cutter 10, 
however, may be a reciprocating straight cutter. 

16 is a controller for controlling the cutting machine 6, and information on cutting 
is displayed on a monitor 18. 44 denotes an operator input for operating the cutting 
machine, such as a keyboard. The cutting head 12 is provided with a CCD camera, 
besides the round cutter 10. During teaching, a surface image of the sheet 1 and a 
reference mark at the center of the screen are composed on the monitor 18. The 
cutting head 12 is moved so that a teaching point in the sheet 1 overlaps the reference 
mark, and thus the teaching point is designated. 

The spreading table 2 is installed on the sheet carry-in side of the cutting machine 
6. While cutting by the cutting machine 6 is in progress, another sheet to be cut next is 
spread on the spreading table 2. This spreading table also has a conveyor belt 22. 



When the sheet 1 is carried into the cutting machine 6, the conveyor belt 14 of the 
cutting machine 6 and the conveyor belt 22 of the spreading table 2 are both driven. 
On the carry-out side of the cutting machine 6, the pick-up table 4 is installed, and the 
pick-up table 4 has also the conveyor belt. In the present embodiment, the conveyor belt 
14 is common for both the cutting table 7 and the pick-up table 4. The sheet 1, cut on 
the cutting table 7, is carried out onto the pick-up table 4 with driving the conveyor belt 
14. At the same time, the conveyor belt 22 of the spreading table 2 is also driven to 
carry in a new sheet 1 cut next onto the cutting table 7. 

Fig. 2 is a diagram schematically illustrating the system configuration of the 
cutting machine 6. 24 denotes a CPU for executing general data processing. 26 
denotes a ROM storing necessary programs. 32 denotes a hard disk for storing 
marking data and the like. 34 denotes a bus, here indicated as a single bus without the 
discretion of data and instruction buses. 36 denotes an input/output interface. 38 
denotes a drive circuit for controlling conveyor belt 14 of the cutting table 7 and the 
pick-up table 4 and the conveyor belt 22 of the spreading table 2. The drive circuit 40 
controls the cutter 10. The drive circuit 42 controls the cutting head 12 having the cutter 
10 and the CCD camera 20. The drive circuits 38, 40 and 42, the monitor 18 
comprising an LCD or the like for displaying information regarding the cutting machine 
6, the operator input 44, such as a keyboard for operating the cutting machine 6, an 
input means 48 for inputting into a marking data storage 46 marking data prepared by a 
CAD device or the like, and others are connected to the input/output interface 36. As 
for the marking data storage 46, parts data of respective parts for a garment or the like 
are efficiently laid out within the marking area, based on the necessary length and the 
width of the sheet 1, set in advance. The marking data storage 46 stores coordinate 
positions of the respective cutting patterns P. The marking data storage 46 also stores 
the base positions as the starting point of cutting. Devices, namely, the conveyor belts 
14, 22, the cutter 10, and the cutting head 12 are connected to the drive circuits 38, 40, 
42, respectively. 

Programs for teaching means 50, image processing means 52, judgment means 54, 
subsidiary means 56, etc. are stored in the ROM 26. The CPU 24 executes these 
programs by reading them out of the ROM 26. The teaching means 50, when 
designated at least two teaching points A, B of the sheet 1 placed on the cutting table 7, 
computes the base position of the sheet 1 and the slope of the sheet 1 in relation to the 
cutting area 58. It also corrects the marking data storage 46 to correspond to the 
computed base position and slope of the sheet 1. As a result, the coordinate positions 
of the respective cutting patterns P stored in the marking data storage 46 are corrected. 
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In the present embodiment, when the teaching points A, B of the sheet 1 are 
designated, the image processing means 52 displays a surface image, not illustrated, of 
the sheet 1, taken by the CCD camera 20 installed on the cutting head 12, on the camera 
image display, and composes the reference mark at the center of the camera image 
display. Designation is made by shifting the cutting head 12 so that the teaching point A 
or B overlaps with the reference mark. In the present embodiment, the teaching points 
A, B are designated with the CCD camera 20 installed on the cutting head 12. They, 
however, may be designated with a laser marker provided in the cutting head 12 
illuminating laser beam to the sheet 1. 

The image processing means 52 composes the image 59 of the cutting area 58 of 
the cutting table 7, the cutting patterns P of the marking data storage 46 to be cut, and 
the image 62 of the sheet 1 based on the data of the necessary length and width of the 
sheet 1 stored in the marking data storage 46, into the display 60 of the sheet placed on 
the monitor 18. At this time, the cutting patterns P and the image 62 of the sheet 1 are 
displayed on the monitor according to the corrected marking data storage 46 in 
accordance with the base position and slope of the sheet 1 on the cutting table 7, 
computed by the teaching means 50. 

After designation of the teaching points A, B with the teaching means 50, the 
judgment means 54 judges whether the cutting patterns P of the marking data storage 46 
to be cut are entirely with the cutting area 58 with referring to the coordinate positions 
of the cutting patterns P stored in the marking data storage 46. If the judgment means 
54 judges that the cutting patterns P are at least partly out of the cutting area 58, the 
judgment will be an error. In that case, the judgement means 54 makes the monitor 18 
give an error display, and commands the image processing means 52 to display the 
portion of cutting patterns P out of the cutting area 58 as an inverted image on the 
monitor 18. With this arrangement, the operator can easily judge whether the cutting 
patterns P are entirely contained within the cutting area 58. Even when the cutting 
patterns P are out of the cutting area 58, the operator can recognize, at a glance, which 
portion of the cutting patterns P is out of the cutting area 58. 

The subsidiary means 56 automatically executes a process for avoiding an error 
when the judgment means 54 judges the state as an error because the cutting patterns P 
are out of the cutting area 58. For example, when a portion of the cutting patterns P is 
out of the cutting area 58 in its longitudinal direction only, the subsidiary means 56 will 
compute by what length the cutting patterns P are out of one end of the cutting area 58, 
and will drive the conveyor belt 14 of the cutting table 7 by at least the length computed 
to bring the cutting patterns P into the cutting area 58. 
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The flow of the teaching process in this embodiment will be described with 
reference to the flow chart illustrated in Fig. 3. First, the process starts in step si. In step 
s2, the conveyor belt 14 of the cutting table 7 and the conveyor belt 22 of the spreading 
table 2 are driven to carry in the sheet 1 from the spreading table 2 onto the cutting table 
7. The conveyor belts 14, 22 are driven by the operator input 44 according to the 
operator commands. When the sheet 1 seems to be placed within the cutting area 58 of 
the cutting table 7, the conveyor belts 14, 22 are stopped. Next, the teaching process is 
started by the teaching means 50. In step s3, the first teaching point of the sheet 1 
placed on the cutting table 7, namely, the base position of the sheet is designated. As 
to the designating method, an image of the sheet surface taken by the CCD camera 20 
mounted on the cutting head 12 is displayed on the camera image display , and the 
cutting head 12 is moved so that the reference mark at the center of the camera image 
display overlaps with the base position of the sheet 1 to designate the first teaching 
point A. Then the process proceeds to step s4 to designate an edge part, which is 
distant from the base position of the sheet 1, as the second teaching point B by a similar 
method. The errors in the slope of the sheet 1 can be reduced, when the first teaching 
point A and the second teaching point B are separated by a certain distance. 

In step s5, when the designation of the second teaching point B is done, the slope 
of the sheet 1 in relation to the cutting area 58 is computed, and then the marking data 
storage 46 is corrected in accordance with the base position and the slope of the sheet 1. 
In step s6, the image processing means 52 displays the image 59 of the cutting area 58 
in the display 60 on the monitor 18, with the cutting patterns PI through Pll of the 
marking data storage 46 already corrected in step s5, and the image 62 of the sheet 1, 
which is based on the data of the needed length and the width of the sheet 1 stored in the 
marking data storage 46, together with the image 59 of the cutting area 58. Fig. 4 is a 
diagram illustrating one example of the display 60 of the sheet placed. 

Fig. 4(a) illustrates the display 60 at the time of designation of the first teaching 
point A. At this time, the slope of the sheet 1 is not computed yet, hence the cutting 
patterns PI through Pll and the image 62 of the sheet 1 without any slope are 
composed with the image 59 of the cutting area 58 and displayed. As to the display 
positions of the cutting patterns PI through Pll, they are displayed on the basis of the 
base position of the sheet 1. When the second teaching point B is designated, the slope 
of the sheet 1 in relation to the cutting area 58 will be determined. Hence as shown in 
Fig. 4(b), the cutting patterns PI through Pll and the image 62 of the sheet 1 to be 
displayed on the monitor 18 will be corrected according to the slope of the sheet 1 and 
displayed. At this point, the operator can check, on the monitor 18, the positions of the 
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cutting patterns PI through Pll in relation to the cutting area 58. 

In this embodiment, on the monitor 18, the image 59 of the cutting area 58, the 
cutting patterns PI through Pll of the marking data storage 46, and the image 62 of the 
sheet 1 are composed and displayed. However, display of the image 62 of the sheet 1 
on the monitor 18 may be omitted. 

In step s7, the judgment means 54 judges whether the cutting patterns PI through 
Pll of the marking data storage 46 are entirely contained in the cutting area 58. If any 
part of the cutting patterns PI through Pll is out of the cutting area 58, the judgment 
means 54 will judge the state as an error and display an error on the monitor 18. The 
judgment means 54 assists the operator to identify at a glance the part of the cutting 
pattern P being out of the cutting area 58 by, for example, displaying it invertedly. In 
the case of Fig. 4(b), one can easily see that a right edge part 64 of the pattern Pll is out 
of the cutting area 58. If in step s7 the judgment means 54 judges that the cutting 
patterns PI through Pll are entirely contained in the cutting area 58, the program 
proceeds to step s9 to terminate the teaching process. 

In step s8, if the judgment means 54 judges that the cutting pattern P is out of the 
cutting area 58 only in the longitudinal direction thereof, the subsidiary means 56 will 
compute to what extent the cutting pattern P is out of the cutting area and display the 
result on the monitor 18. And then, if the length of the cutting pattern P out of the 
cutting area 58 is within an allowable range, the subsidiary means 56 will drive the 
conveyor belt 14 of the cutting table 7 by at least the length of the cutting pattern P out 
of the edge of the cutting area to bring the cutting pattern P into the cutting area 58 and, 
in turn, avoid the error. However, if the cutting pattern P is out of the cutting area 58 in 
any direction other than the longitudinal direction thereof, avoidance of error can not be 
achieved by merely driving the conveyor belt 14. Hence the sheet 1 must be placed 
again on the cutting table 7. Then the program proceeds to step s9 to terminate the 
teaching process. 

In the present embodiment, after designation of the two teaching points A, B, when 
a portion of the cutting pattern P is out of the cutting area 58 only in the longitudinal 
direction thereof, the subsidiary means 56 drives the conveyor belt 14 to move the sheet 
1 and avoids an error. However, when the designation of the first teaching point A is 
done, if the judgment means 54 judges that the cutting pattern P is out of the cutting 
area 58 in the longitudinal direction thereof, the subsidiary means 56 may drive the 
conveyor belt 14, and after that, the subsidiary means 56 may continue to designate the 
second teaching point B. 

After judgment that the cutting pattern P is not in the cutting area 58, the subsidiary 
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means 56 avoids error, however, the operator may see the place of the sheet 1, displayed 
on the monitor 18, and may give a command to the cutting machine 6 to avoid an error. 

[Example 2] 

Next, another embodiment of the present invention will be described. Fig. 5 is a 
flow chart of the teaching process in this embodiment. As step tl through step t7 are 
identical to step si through step s7 of Fig. 3, description is omitted. In step t7, suppose 
that the judgment means 54 judges that a portion of the cutting patterns PI through Pll 
is out of the cutting area 58. At this time, if the marking data storage 46 sets a marking 
area with margins at its edges in the top-bottom direction or in the left-right direction in 
relation to the sheet 1 to be cut, the subsidiary means 56 operates to check whether the 
cutting patterns PI through Pll can be brought into the cutting area 58 without coming 
out of the sheet 1 by moving the position of the marking data storage 46 in the top- 
bottom direction or in the left-right direction without moving the sheet 1, and then if it 
is possible to avoid an error, the subsidiary means 56 corrects the marking data storage 
46. 

Fig. 6(a) is a diagram illustrating the display 60 of sheet placed on the monitor 18, 
when an error judgment is given in step t7. In this Fig. 6(a), suppose that an upper part 
66 of the cutting pattern P9 is out of the cutting area 58 by 3 mm. However, if the 
marking data storage 46 prepares the cutting area 58 with margins of 5 mm in relation to 
the top and bottom ends of the sheet 1, it is possible to bring the cutting patterns PI 
through Pll into the cutting area 58 by merely moving the marking data storage 46 
downward by 3 mm without moving or replacing the sheet 1. Fig. 6(b) illustrates a state 
that the marking data storage 46 is moved downward and the cutting patterns PI 
through Pll are brought into the cutting area 58. However, if the cutting pattern P is out 
of the cutting area 58 by more than a margin set in advance, another method must be 
used. 

In this embodiment, the response to the case wherein the cutting pattern P is out of 
the cutting area 58 in the top-bottom direction was described above. When the cutting 
pattern P is out of the cutting area 58 in the longitudinal direction thereof, the subsidiary 
means 56 operates to check whether it is possible to bring the cutting pattern P into the 
cutting area 58 by moving the marking data storage 46 in the left-right direction, and if 
error avoidance is possible, the subsidiary means 56 corrects the marking data storage 
46. 

In this embodiment, when a portion of the cutting pattern P is out of the cutting 
area 58, all the cutting patterns P are moved by moving the marking data storage 46. 
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However, only the cutting pattern P that is out of the cutting area 58 may be moved. 
This, however, is limited to a case where there are margins around the cutting pattern P 
to be moved. 

It is possible to combine the first embodiment and the second embodiment. For 
example, when the cutting pattern P is out of the cutting area 58 in both the longitudinal 
direction and the top-bottom direction, the cutting pattern P may be brought into the 
cutting area 58 by both driving the conveyor belt 14 of the cutting table 7 and moving 
the marking data storage 46 in the top-bottom direction. Possible methods to avoid an 
error are indicated by the judgment means. 

[Example 3] 

Another embodiment will be described. In the embodiments described above, the 
image 59 of the cutting area 58 and the cutting pattern P of the marking data storage 46 
and the image 62 of the sheet 1 are composed and displayed on the monitor 18, and the 
operator can easily check whether the cutting pattern P is entirely in the cutting area 58. 
Further more, when the judgment means 54 judges the state as an error because the 
cutting pattern P is out of the cutting area 58, the subsidiary means 56 executes a 
process of avoiding that error. 

In this embodiment, the image 59 of the cutting are 58, the cutting pattern P, the 
image 62 of the sheet 1 and so on are not displayed on the monitor 18; after designation 
of the teaching points A, B, judgment whether the cutting pattern P is contained in the 
cutting area 58 by the judgment means 54 is displayed on the monitor 18. Then, if the 
judgment means 54 judges the state as an error because the cutting pattern P is out of 
the cutting area 58, the subsidiary means 56 operates to check whether it is possible to 
avoid that error, and if it is possible to avoid the error, the subsidiary means executes the 
process for that. 

As to the process for avoiding the error, as explained in the first embodiment and 
the second embodiment, if the cutting pattern P is out of the cutting area 58 in the 
longitudinal direction, the conveyor belt 14 is driven or the marking data storage 46 is 
moved in the left-right direction to bring the cutting pattern P into the cutting area 58. If 
the cutting pattern P is out of the cutting area 58 in the top-bottom direction, the 
marking data storage 46 is moved in the top-bottom direction to bring the cutting 
pattern P into the cutting area 58. 

If the cutting pattern P is not fully in the cutting area 58 even after the subsidiary 
means 56 executes the process for avoiding the error, the cause of the error and an 
appropriate method to handle the error are displayed on the monitor 18. For example, 
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when avoidance of error can not be done even if the marking data storage 46 is moved 
by the subsidiary means 56, because the sheet 1 on the cutting table 7 is placed with a 
large slope in relation to the cutting area 58, a message that the sheet 1 should be 
replaced to reduce the slope in relation to the cutting area 58 is displayed on the monitor 
18. In this way, as the cutting machine 6 judges, when the sheet 1 is placed on the 
cutting table 7, whether the cutting pattern P is fully contained in the cutting area 58, 
and executes process for avoiding error if the cutting pattern P is out of the cutting area 
58, the teaching process can be done easily. If the process by the subsidiary means can 
not avoid an error and the sheet 1 must be placed again, the required handling method is 
displayed on the monitor 18. Hence the operator can use that handling method. 

In the embodiments described above, the spreading table 2 and the pick-up table 4 
are provided on the sheet carry-in side and on the carry-out side of the cutting table 7, 
respectively. The present invention, however, can be executed without such a spreading 
table 2 or a pick-up table 4. The cutting table 7 has the conveyor belt 14, but the cutting 
table 7 may be a fixed table without the belt. 

The judgment means 54 judges the state as an error when any portion of the cutting 
pattern P is out of the cutting area 58. This may be changed so that the state is judged as 
an error when the marking area rather than the cutting pattern P is out of the cutting area 
58. 

When sheet feed and cutting are to be made, the judgment means 54 may judge 
whether each segment of the marking data storage 46 is contained in the cutting area 58, 
and determine the segment for which cutting can be made without replacing the sheet 1, 
and display the result on the monitor 18. Here, the marking data is divided into plural 
segments. 

The subsidiary means 56 computes to what extent the cutting pattern P is out of the 
cutting area 58, but this may be done by the judgment means 54. 

Preferable embodiments of the present invention were described above. The 
present invention, however, is not limited to the above-mentioned embodiments and can 
be executed within the scope of the claims and gist of the present invention. 



